The ultrastructure of the nascent CNS synapse reneed efficient and appropriate experimental strategies to identify nascent synapses. mains enigmatic. The history of any given synapse idenOur picture of CNS synaptogenesis has emerged tified in a static electron micrograph is unknown. Howthrough incremental improvements in cell culture, elecever, it has been proposed that profiles of close contacts trophysiology, microscopy, and immunostaining methupon dendritic filopodia might be highly enriched for ods, combined with new genetic and biophysical methnascent synapses (e.g., Fiala et al., 1998). Characterisods for real time fluorescence study of synapse tics seen in these filopodial contacts include close memassembly and function. These techniques have begun brane apposition, increased membrane density at sites to be applied both in vitro and in vivo (e.g., see Ziv and of contact, and presence of irregular vesicular structures, including clear vesicles, tubulovesicular structures, and dense core vesicles (Figures 1B-1D ). Unfortu- nately, production of electron micrographs that are
studies, combining all of the perspectives outlined rather that some unknown and variable fraction of the above. Descriptions of CNS synaptogenesis will never puncta identified will not actually be synapses and that be complete without ultrastructural details. Similarly, no some true nascent synapses will not necessarily be laaccount of these details will be convincing or complete beled in a punctate manner.
without functional correlations from parallel electroThe Vital Fluorescence Imaging Perspective physiological or time-lapse optical imaging studies. Vital dyes facilitate real time imaging of cellular proSince a fundamental goal is to understand synapse ascesses by enabling high-resolution optical microscopy sembly at the molecular level, EM and functional studies studies of molecular composition and function of synmust be coupled and correlated with immunocytochemapses in living neurons. Because they permit stable and istry and expression of GFP-fusion proteins. unobtrusive measurement, they enable the longitudinal, An example of a study that meticulously examined time-lapse study of development of individual synapses.
both sides of the nascent synapse is that of Ullian et al. A potential payoff of characterizing the nascent synapse may be the ability to begin constructing a picture of the higher-order complexities of circuit building. Although one certainly expects nascent synapses to be more prevalent in developing than in mature tissue, synaptogenesis continues at an unknown rate throughout an animal's lifespan. The stabilization or destruction of new synapses may therefore be important in maintaining plasticity in mature nervous systems.
It is a time to feel optimistic and excited about the study of synaptogenesis in the CNS. However, because
